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DETAILED ACTION 

Drawings 

1. Figures 1-3 should be designated by a legend such as --Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). 

2. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: worm 2 and worm gear 1 and region of engagement 13 (description of fig 
6 on page 9 of specification), these are believed to be 408, 402, 600 respectively. 
Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement 
drawing sheet should include all of the figures appearing on the immediate prior version 
of the sheet, even if only one figure is being amended. Each drawing sheet submitted 
after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are 
not accepted by the examiner, the applicant will be notified and informed of any 
required corrective action in the next Office action. The objection to the drawings will 
not be held in abeyance. 

Claim Objections 

3. Claims 1-12 objected to because of the following informalities: The reference 
numerals within the claims are inconsistent with the reference numerals in the 
drawings. Appropriate correction is required. 
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In claim 1, "one gear to the other gear" is ambiguous. For consistency in the 
claim language, examiner suggests changing the phrase to --the gear to the mating 
gear-. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 2-11 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

In claim 2 and 3, the word "preferably" is indefinite because it does not permit 
the absolute definition of a distinct arrangement. Also in claim 2, "piecewise at least 
approximately equal curvature" is unclear and appears to be grammatically incorrect. 

In claim 7, "lower strength" is indefinite because it is unclear in what aspect the 
worm is stronger than the worm wheel. The term strength has many definitions and it 
is not clear which aspect of strength is being referenced. 

Claim Rejections - 35 USC§ 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
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granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

7. Claim 1-8, 10 and 12, as best understood, are rejected under 35 U.S.C. 102(e) 
as being anticipated by Shimizu et al (US Patent 6,543,569). 

Shimizu discloses a power assisted steering system having a gear mechanism 
(32) coupled to a steering column (12) with a gear (33) and a mating gear (34), each 
having teeth via which they engage each other, wherein the effective profiles of the 
tooth faces of the gear and mating gear are made such that a linear contact over the 
height of the teeth comes about when the teeth engage. (Fig 1) 

Regarding claims 2-5 and 12, the tooth profile is a circular arc (non-involute) and 
each tooth has a convex and concave region, the concave region is disposed in a region 
adjoining a tooth base and the convex region is disposed in a region adjoining a tooth 
tip. (Col 12, line 62-Col 13, line 57 and Figures 8a-8d). 

Regarding claim 6, the gear mechanism comprises a worm gear mechanism that 
includes a worm gear (113) and a worm (112). 

Regarding claim 7 and 8, the worm is made from metal and the worm gear is 
made using resin or plastic, which is lower strength than the metal worm. (Col 11, lines 
28-31) 

Regarding claim 10, the worm wheel is cylindrical (Fig 6). 
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Claim Rejections - 35 USC§ 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shimizu in 
view of Pickles (US Patent 2,760,381). 

Shimizu discloses all of the claimed subject matter as described above. 

Shimizu does not disclose the tooth thickness of the teeth of the worm gear is 
greater than that of the teeth of the worm. 

Pickles teaches a worm and worm wheel arrangement where the worm gear is a 
weaker material than the worm and the thickness of each tooth on the worm wheel 
being greater than one half the circular pitch and the thread of the worm being less 
than one half the circular pitch, the increased tooth thickness increases the strength of 
the weaker gear wheel while not increasing the amount of unnecessary material on the 
worm. (Col 1, lines 60-65). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the larger tooth thickness on the worm gear made 
of weaker material as taught by Pickles into the device of Shimizu, the motivation would 
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have been the increase in strength of the weaker worm gear while not adding 
unnecessary material to the worm. 

10. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shimizu 
and Pickles in view of Scott (US Patent 2,279,414). 

Shimizu discloses all of the claimed subject matter as described above. 

Shimizu does not disclose the worm made globoidal in shape. 

Scott teaches a globoidal worm engaging a worm wheel, the globoidal shape 
making it possible to increase the possible bearing between the thread flanks of the 
worm and tooth flanks of the worm wheel when carrying a heavy load, (pg 1, lines 5- 
11) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the teachings of Shimizu and incorporate a globoidal 
shaped worm as taught by Scott, the motivation would have been to increase the 
possible bearing between the thread flanks of the worm and tooth flanks of the worm 
wheel and increase the load carrying ability. 

Conclusion 

11. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin Krause whose telephone number is 571-272- 
3012. The examiner can normally be reached on Monday - Friday, 7:30-5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Ridley can be reached on 571-272-6917. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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